and mortality records for the state of Western Australia. (11) The primary data source was the Emergency Department Information System (EDIS), which was employed by all public metropolitan EDs in Perth for the purpose of collecting data on ED activity and patient acuity. It is a real-time patient
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Irwani Ibrahim 1 , MBBS, MPH, Ian G Jacobs 2 , PhD, FERC tracking tool that allows ED staff to electronically record a patient's demographic, triage and clinical details as the patient moves through the ED. The EDIS dataset was linked to the mortality and hospital morbidity datasets using a probabilistic matching process conducted by the Data Linkage Unit in the Western Australia Health Department. (12) In short, probabilistic matching linked entries in the different datasets (i.e. EDIS, mortality and hospital morbidity datasets) used common pieces of information to bring together all records belonging to the same individual. Multiple records for an individual are subsequently assigned a unique personal identification number (client-identifier). Previous studies using data linkage have demonstrated only 1%-3% errors. (13, 14) We selected the study cohort using the International Classification of Disease, 10th Revision-Australian Modification (ICD-10-AM) code A41.9 in the discharge diagnosis of the ED. Code A41.9 described 'unspecified sepsis'. We included only the individual patient's first ED attendance for sepsis that resulted in admission to the hospital. The cohort was restricted to adult patients, defined as patients above 15 years of age.
We selected patients' characteristics based on ED attendance a priori. It included the Australian Triage Scale (ATS) category on arrival, mode of arrival, source of referral and hospital of presentation. The graded ATS categories (Categories 1 to 5) reflect the urgency of the illness in the ED, with the most acute
given the lowest category of 1.
Hospital mortality was defined as death from all causes occurring between the date of arrival and date of hospital discharge. All cases of mortalities in the ED were assumed to have received maximum treatment, including ventilatory support. were entered into the model using the 'enter' method. We calculated the adjusted odds ratio (OR) with 95% confidence interval for independent predictors of poor hospital outcomes.
A p-value of < 0.05 was considered statistically significant.
All tests were two-tailed.
RESUlTS
There was a total of 1,505,318 ED attendances of patients aged above 15 years during the study period. Of these ED *There were only five patients in this category. Excluding this category, the difference in the proportion of ICU admissions in the remaining groups remained significant. Similarly, the difference in the proportion of patients with LOS > 7 days remained nonsignificant when this group was excluded. GP: general practitioner; ICU: intensive care unit; LOS: length of stay
The mean age of the study cohort was 62.6 ± 19.4 years, and 53.6% was male. The ATS categories reflected the urgency of illness in the ED (Table I ). The two lowest triage categories (Resuscitation and Emergency) were assigned to 37.7% of the patients. The patients under these two categories had rates of hospital mortality and ICU admission that were higher than those under other categories. However, the ATS categories did not affect hospital LOS. There were five patients in the least urgent ATS category (i.e. Nonurgent), which accounted for the noticeable differences in outcomes. The exclusion of these patients in the analyses did not alter the p-values.
The most common mode of arrival was via ambulance and the patients in this group had the largest proportion of hospital mortality. In contrast, the highest proportion of patients admitted to the ICU and had a hospital LOS of > 7 days
were those who came via the least common mode of arrival, the Royal Flying Doctors Service (RFDS). The RFDS provides emergency air transport services, which include both primary response and inter-hospital transfers. The latter accounted for 94.2% of the patients conveyed by RFDS in this study.
As for the source of referrals, the majority of patients were self-or relative-referred, while referrals made by general practitioners or specialist clinics formed the lowest proportion.
Patients who were referred from other hospitals formed the highest proportion of all poor hospital outcomes compared to other sources of referrals.
The hospitals of presentation were divided into teaching and non-teaching hospitals. The proportion of patients with sepsis who had presented to the non-teaching hospitals was 19.4%.
In the non-teaching hospitals, 54.7% (139/254) were admitted to the hospital of presentation, while the rest were transferred to teaching hospitals. All the teaching hospitals and one of the non-teaching hospitals have ICU facilities. There was no significant difference in the proportion of hospital mortality between the hospitals of presentation. ICU admissions were required for 12.2% of the patients who presented to the ED of non-teaching hospitals. Only ten patients received ICU care
in the non-teaching hospital itself, while the majority received ICU care after being transferred to teaching hospitals. The proportion of patients who had presented to non-teaching hospitals and stayed seven days or more was lower than the patients who had presented to the teaching hospitals.
On multivariate logistic regression analysis (Table II) , patients assigned to ATS Categories 1 and 2 on arrival were more likely to experience hospital mortality and be admitted to the ICU.
Patients who arrived by ambulance were more likely to have unfavourable hospital outcomes in all categories in our study.
Patients who arrived by RFDS were more likely to be admitted to the ICU and to have LOS above seven days, although the mortality rate in this group was lower than that in patients who arrived by private transport. The sources of referral and hospital of presentation were not predictors of poor hospital outcomes.
D I SCU S S IO N
This study provides relevant information regarding the hospital outcomes of patients diagnosed with sepsis in the ED. While the literature consistently reports hospital mortality and the need for ICU care as outcomes, we included hospital LOS in our study.
Hospital LOS is a particularly significant outcome for patients with sepsis originating from the ED because not all of these patients were admitted to the ICU. Also, the course of illness in the hospital after leaving the ICU contributes to the calculation of the total cost of treating these patients. In our study, the hospital mortality and ICU admission rates were approximately 20%. The hospital mortality was lower than that observed in studies of patients in the ICU (up to 50%), (2, 4, 5) yet similar to previous studies that had included the entire spectrum of patients with sepsis. (1, 6, 16) In contrast, the ICU admission rate in our study was comparable to that of another state in Australia (23.8%), (6) but much lower than that found in a study with similar Australia and South America. (6, 17, 18) It was, however, much shorter than those reported in China (median 22 days) (19) and Europe (median 18-25 days). (2, 5) In this study, we identified a number of characteristics unique to the ED that could predict poor hospital outcomes.
These characteristics help us to understand the course of disease prior to admission to the hospital. The two most urgent triage categories on arrival (i.e. Resuscitation and Emergency) strongly predicted hospital mortality and admissions to the ICU. The primary utility of triage categories on arrival is to ensure that patients are attended to within an appropriate time frame, commensurate with the urgency of their presenting condition. (15) Assessment into triage categories are conducted in a brief manner upon the patient's arrival in the ED. It includes the assessment of presenting complaints, physical appearance and vital parameters. In contrast to other scoring systems for assessing the severity of illness, such as APACHE (20) and MEDS score, (21) Similar to a previous study, (10) The main limitation of our study was the use of administrative datasets. This meant that our analysis was limited by the quantity and quality of the data. We did not have data on comorbidities and severity of illness. These variables have been shown to affect outcomes and would have been useful as a comparison with the performance of the ATS. For cases that were inter-hospital transfers conveyed by RFDS, the period of hospitalisation and intervention prior to transfer would also be potential confounders. Another limitation was the assumption that ED physicians were consistent in the use of the criteria when assigning diagnoses at the ED. Although we did not examine concordance, this is a reasonable assumption due to the standard training and examination that practising ED physicians are subject to by the local medical council.
In patients diagnosed with sepsis in the ED, characteristics unique to ED attendance can predict poor hospital outcomes and are potentially modifiable to improve outcomes in patients with sepsis.
